[Abstract] Non-muscle myosin II (NMII) form bipolar filaments, which bind F-actin to exert cellular contractility during physiological processes (Vicente-Manzanares et al., 2009) . Using a combinatorial approach to fluorescently label both N-and C-termini of the NMII heavy chain, recent works have demonstrated the ability to visualize NMII bipolar filaments at various subcellular localizations (Ebrahim et al., 2013; Beach et al., 2014) . At the zonula adherens (ZA) of epithelia, NMII minifilaments bind the circumferential actin bundles in a pseudo-sarcomeric manner (Ebrahim et al., 2013) , a conformation required to maintain junctional tension and tissue integrity (Ratheesh et al., 2012) . By expressing green fluorescent protein (GFP)-NMIIA heavy chain and immunolabel it using a NMIIA C-terminus specific antibody, we were able to visualize the NMII minifilaments bound to F-actin bundles in Caco-2 cells (Michael et al., 2016) , as previously reported (Ebrahim et al., 2013; Beach et al., 2014) . In addition, we designed an FIJI/MATLAB analysis module to quantify the size, distance and alignment of these minifilaments with respect to junctional F-actin at the ZA. Measurements of the dispersion of minifilaments angles were proven to be a useful parameter that closely correlated to the extent of contractility at junctions (Michael et al., 2016) .
).
1. Culture Caco-2 cells in RPMI media supplemented with 10% FBS, penicillin/streptomycin, Lglutamine and maintained at 37 °C in 5% CO2. 2. Block cells with blocking buffer (see Recipes) at room temperature for 1 h followed by incubation with anti-Myosin IIA antibody (1:1,000 dilution) for 1 h at room temperature. All antibodies used were diluted in blocking buffer.
www.bio-protocol.org/e2054 3. Acquire images of a single z-slice through channel-specific gratings at 5 phases and 3 120°
rotations of the grid pattern.
4. Perform image reconstruction with the Zen software using a noise filtering level of -4.5 and an optical sectioning value of 100.
5. Perform channel alignment on reconstructed images using pre-calibrated values that were previously obtained by measuring 4-colour bead alignment samples (multi-speck beads).
6. The final images reveal a pseudo-sarcomeric organization of NMII decorating the phalloidin labeled F-actin filaments at the ZA ( Figure 3A ). Furthermore, due to the increased resolution of the SIM technique and the N-terminally tagged GFP-NMIIA and C-terminal NMIIA antibody labeling combination, the NMIIA bipolar filaments can be visualized in detail as a set of greenred-green puncta ( Figures 3A and 3B) . c. Using the merged 3-channel (RGB) image, each minifilament (defined by the green-redgreen puncta) is marked using the line tool (step A1a.ii) and added to the ROI manager (refer to Figure 4 ). The ROI manager along with the RGB image is saved in a folder.
d. Using the 'FIJI script for minifilament analysis', a custom-made macro for FIJI (Appendix I), the coordinates for the junctional F-actin and the minifilaments were extracted from the ROIs and these coordinates were saved as .txt that were used later in MATLAB to determine the minifilament angle, length and distance with respect to the junction. The macro can be easily created by selecting Plugins->New->Macro. A window appears where the script in Appendix I can be pasted. Then, from this window the macro can be run.
www.bio-protocol.org/e2054 g. Modify the first line of the code to include the correct number of ROIs to be analyzed.
h. Run the script ('command + alt + R' in MacOS).
i. After running the script 3 figures appear (Figure 9 ).
These figures can be saved as EPS, JPEG or TIFF formats in MATLAB. We recommend saving these as EPS format, as these are fully editable, and amenable to subsequent figure preparation in Adobe Illustrator. ii. Copy Columns 1 to 3 and paste into PRISM or Excel software to perform statistical analysis of the following parameters:
Average the values of minifilament length (average of Column 1).
Average the values of distance between minifilaments and the cell-cell junction (average of Column 2).
Standard deviation of angles between minifilaments and the cell-cell junction (standard deviation of Column 3).
iii. These values then can be compared between different experimental conditions as in (Michael et al., 2016 
